It is proved that symmetry structure of the parity-violating amplitudes of weak radiative hyperon decays in the vector-meson dominance (VMD) approach, and the violation of Hara's theorem in particular, are also obtained when direct coupling e qq γ µ qA µ of photon to quarks is used in place of VMD (with calculations performed in the limit of static quarks). Thus, violation of Hara's theorem in VMD-based models does not result from the lack of gauge invariance. It is further shown that, in the static limit of the quark model, the current-algebra commutator term in the parity-violating amplitudes of nonleptonic hyperon decays and the parity-violating Σ + → pγ decay amplitude are proportional to each other. As a result, Hara's theorem may be satisfied in this limit if and only if the contribution from the current-algebra commutator in nonleptonic hyperon decays is zero. Violation of Hara's theorem is traced back to the nonlocality of quark model states in the static limit. It is argued that the ensuing intrinsic baryon nonlocality does not have to be unphysical. It is stressed that the measurement of the Ξ 0 → Λγ asymmetry will provide very important information concerning the presence or absence of nonlocal features in parity-violating photon coupling to baryons at vanishing photon momentum. If the Ξ 0 → Λγ asymmetry is found negative, Hara's theorem is satisfied but the gauge-invariant quark model machinery predicting its violation must miss some contribution, or be modified. If experiment confirms positive Ξ 0 → Λγ asymmetry, then, most likely, Hara's theorem is violated. Although positive Ξ 0 → Λγ asymmetry admits of the possibility that Hara's theorem is satisfied, this alternative is in disagreement with hints suggested by the similarity of photon and vector-meson couplings and the observed size of parity-violating nuclear forces.
Introduction
Thanks to the experimental programmes being pursued at Fermilab and CERN, important new data on weak radiative hyperon decays (WRHDs) should be available within the next year or two. The expected data will provide crucial experimental input, which will direct further theoretical attempts to understand these puzzling processes.
The present theoretical attempts to describe WRHDs may be divided into two classes according to whether they (1) satisfy or (2) violate the theorem due to Hara [1] , which states that the theoretical parity-violating amplitude of the Σ + → pγ decay should vanish in the limit of exact SU (3) . Since the assumptions under which Hara's theorem is proved are all fundamental (ie. CP conservation, gauge-invariant local field theory at hadron level, and the absence of exactly massless hadrons), one may be tempted to discard class (2) , while claiming that any obtained violation of the theorem must result from an unjustified and incorrect assumption of the approach or an erroneous calculation. Yet, despite the fundamental nature of the assumptions under which Hara's theorem is proved, the present experimental data on WRHDs seem to favour its violation [2] . Clearly, it may still happen that some of these data turn out to be erroneous, and that the combined set of WRHD data finally agrees with Hara's theorem. However, irrespectively of whether one rejects or admits of the possibility that Hara's theorem may be violated in Nature, it is important to identify the origins of the violation in any given calculation. Only mathematically precise analyses may provide us with a deeper understanding of the whole problem, and, hopefully, its resolution when crucial experimental data are finally available.
In the quark model calculation of Kamal and Riazuddin (KR, ref. [3] ), Hara's theorem is violated in the SU(3) limit. It has been claimed that this result is due to KR calculation being not gauge-invariant (see eg. ref. [4] and references cited therein). As pointed out in ref. [5] (see also [6] ), such claims are based on logically incorrect inferences. The origin of the effect observed by KR is different. Namely, in the calculation of ref. [3] all quarks are treated as free. In this calculation appears a contribution in which the intermediate quark enters its mass-shell, thus satisfying the condition for a regular particle. This contribution is the technical reason for the violation of Hara's theorem occurring in KR [7] . In the real world quarks are not observed as free particles, however. Consequently, the KR calculation must be con- Possible connection with the issue of nonlocality can also be anticipated from the example of ref. [9] , in which it is proved at hadronic level that the violation of Hara's theorem may occur only if the (conserved) electromagnetic axial baryonic current exhibits some degree of nonlocality (see also [5] ).
It may be argued that one should replace the free-quark model approach of KR with a model in which quarks are confined to a small region of space. One would then expect that hadrons should be well described by an effective local field theory. The issue of the violation of Hara's theorem is then settled by the force of this assumption:
within such an approach, the theorem must be satisfied as its violation requires the presence of experimentally non-existent exactly massless hadron [2] . The problem is, however, that quark unobservability may be taken care of only with the help of models based on what is expected of confinement, not on its calculable properties:
one cannot trace if and how quark unobservability modifies the result of KR. This means that the correctness of these expectations cannot be proved or disproved.
In view of the above remarks, we are in the position of a methodological stalemate:
in order to resolve the issue of the violation of Hara's theorem, we have to take quark unobservability into account. Yet, we do not know how to do that properly. A possible way out from this no-go situation might consist in finding a description in which use of free or confined intermediate quarks is avoided altogether, thus circumventing the whole problem posed by the issue of confinement. It was precisely this type of reasoning that led to the idea of the SU(6) W × V MD approach of refs. [2, 10, 11] , in which photons couple to hadrons always through intermediate vector mesons (vector- meson dominance (VMD) is known to work in low-energy hadronic physics extremely well). Then, all complications and unknowns related to quark-level problems are buried in the parity-violating couplings of vector mesons to baryons. The merit of this approach is that the latter couplings are experimentally accessible in nuclear parity-violating processes. It may seem here that the use of VMD constitutes a questionable ad-hoc assumption, and, consequently, that the VMD-based approach to WRHDs should be discarded. For example, violation of Hara's theorem in refs.
[2, 10] may be thought to arise from the lack of gauge invariance attributed to VMD [4] . The question of gauge invariance arises when VMD is understood in a dynamical sense with vector mesons mediating the coupling of photons to hadrons (this is the meaning of the term 'VMD' in this paper, unless explicitly specified otherwise). Still, even if one rejects the KLZ scheme [12, 13] proposed to ensure gauge invariance of VMD understood in this way, the explanation of the origin of the violation of Hara's theorem in refs. [2, 10] by gauge-noninvariance of the underlying calculations is incorrect, as shall be proved in the present paper.
In fact, one of the aims of this paper is to point out that the basic results of refs. [2, 10] are independent of the above dynamical understanding of VMD. Namely, VMD may be also treated as a two-step merely technical prescription of substitution:
( on the form of the current, but are completely oblivious to the nature of the field coupled to it. With quark currents for photon and vector-meson couplings identical, the symmetry structure of parity-violating (p.v.) couplings of vector mesons and photons calculated in the quark model must be identical. In other words, the assumption of minimal quark-photon coupling must also lead to the main results of [2, 10] (ie.
to the symmetry structure of p.v. amplitudes obtained therein and to the violation of Hara's theorem). Consequently, the origin of the pattern of p.v. amplitudes obtained in [2, 10] and the violation of Hara's theorem itself have nothing to do with gauge-noninvariance.
Providing an interpretation for the origin of the violation of Hara's theorem in the quark model constitutes another aim of this paper. In order to grasp the true origin of this violation, one has to reflect on how the concept of quark position is intertwined with the spin-flavour-parity structure of quark-level approach (ie. with the very basis of the quark model). As discussed in the present paper, closer reflection reveals that in the limit of static quarks (which is relevant for the calculations of p.v.
WRHD amplitudes in the SU(3) limit), the composite states of the quark model (and baryons in particular) possess nonlocal quantum properties. Thus, it appears that the violation of Hara's theorem in the VMD / quark model under consideration (ie.
in the scheme also used by Desplanques, Donoghue and Holstein in their approach to nuclear parity violation [14] , hereafter called DDH) is due to intrinsic nonlocality of baryons in this limit. The question whether this property of the quark model constitutes a drawback or a virtue is discussed here. In particular, it is argued that in the relevant limit of zero photon momentum such nonlocality does not have to be unphysical. It is stressed that measurement of the Ξ 0 → Λγ asymmetry will provide crucial information on whether the origin of the difficulties with WRHDs is due to a serious problem in the quark model or to intrinsic baryon nonlocality.
In the next section we sketch the most important details of the gauge-invariant quark-level technique which reproduces the results of ref. [14] .
In Section 3 we discuss the pattern of parity-violating amplitudes and asymmetries of WRHDs generated in this approach, and the resulting violation of Hara's theorem.
In Section 4 the whole scheme and, in particular, the pattern of WRHD asymmetries obtained in Section 3 are cross-checked against the PCAC approach to NLHDs.
It is shown that if the current algebra (CA) commutator in NLHDs is nonzero, the approach under consideration leads to the violation of Hara's theorem, while predicting large positive asymmetry of the Ξ 0 → Λγ decay. It is stressed that negative Ξ 0 → Λγ asymmetry (automatically consistent with Hara's theorem) would present a serious problem for the quark model.
In Section 5 we discuss the origin of the violation of Hara's theorem obtained in the preceding two sections. An interpretation of quark model results in terms of intrinsic baryon nonlocality is presented. It is argued that such nonlocality of relevant baryon-photon coupling at vanishing photon momentum, and, consequently, the violation of Hara's theorem itself do not have to be unphysical.
In Section 6 we consider the issue whether a positive sign of the Ξ 0 → Λγ asymmetry requires Hara's theorem to be violated. It is pointed out that the connection between weak radiative hyperon decays and the (observed) parity-violating effects in nucleon-nucleon interactions constitutes an additional hint against Hara's theorem.
Our conclusions are given in Section 7.
2 Quark model in the static limit
In this section we discuss the most essential points of the derivation of our results (as well as of those of refs. [10, 14] ). It is known that explanation of the observed pattern of the branching ratios in WRHDs requires that the dominant contribution should come from us → duγ processes as shown in Fig.1 (diagram details are explained later in this section). Other possible diagrams have been estimated in various papers as negligible [2] . We want to evaluate the joint effects of the process of W -exchange and the direct minimal coupling of photon to quarks in an approach in which explicit treatment of intermediate quarks as free particles (present in KR) is avoided or at least confirmed in an independent way at some stage in the calculations. This was also the original motivation for the VMD-based approach of ref. [10] . All complications from strong interactions reside either in the wave functions of external baryons, or are assumed to be taken into account by the completeness of the set of states intermediate between photon emission and W -exchange. As shown in Fig.1 
Strong and electromagnetic couplings
Parity-conserving interactions of fields with relevant quark currents are given by:
for pseudoscalar mesons
for vector mesons
for photons
where l, m = u, d, s label quark-antiquark operator fields q l . Colour indices are suppressed.
In the static limit, neglecting inessential factors, one may rewrite the relevant structures in Eqs. (1-3) as follows (the direction of the 3rd axis is defined as the direction of meson/photon momentum k before taking the limit k µ → 0):
(+ terms not involving a + (P (ml)));
(+ terms not involving a + (V (ml, −1)));
(+ terms not involving a + (A(−1))).
Here a + (ml(↑↓ − ↓↑)) denotes difference of two terms consisting of products of creation operators of quark l and antiquarkm in spin states described by arrows:
In a(lm(↑↓ − ↓↑)) we have annihilation operators of antiquarkl and quark m.
The ordering of indices corresponds to the ordering of quark creation (annihilation) operators, which satisfy standard anticommutation relations. Furthermore, a + (P (ml)) is a creation operator of pseudoscalar field describing meson composed of quark m and antiquarkl, while a + (V (ml, −1)) corresponds to vector meson with spin projection down. Similarly, a + (A(−1)) describes creation of photon with its spin directed along the negative axis. For future discussion, we shall also note that for the
at small momentum k ν , k 2 ≈ 0 one obtains the following structure (
Note that the plus sign in Eq. (5) 
Weak interactions
Starting from the standard (V − A) × (V − A) weak interaction, after expressing axial and vector weak currents relevant for the transition us → du in a way analogous to that given in the previous subsection, the contribution from the parity-violating part of W -exchange is proportional in the static limit to
where
and
with a + (u)a(s) describing s → u transition of one of the quarks. The above two expressions may be conveniently represented diagrammatically as shown above the dotted lines in Fig.1 . The ordering of three creation (or three annihilation) operators corresponds to the ordering of relevant quark lines (from top to bottom). Note that in this language the description of parity-violating processes is made possible by the appearance of (negative parity) antiquarks [14] . Additional four terms with d ↔ s are to be added to Eq. (10) if ud → su processes are to be described as well. This makes the whole interaction symmetric under d ↔ s.
Starting from the (V − A) × (V − A) interaction, we have also found by explicit calculation that the corresponding expression forūs →dū is obtained from Eq.
(10) by replacing quarks with antiquarks and vice versa (without acting on the spin degrees of freedom), and by changing the overall sign of the hamiltonian, as expected.
Similarly, explicit calculation has shown that the corresponding parity-conserving hamiltonian does not change its sign after charge conjugation. These explicit checks have confirmed that the calculation is performed correctly and does not involve any artificial CP-violating effects, forbidden by the assumptions of Hara's theorem.
Final prescription
The final calculation to be performed consists in the evaluation of matrix elements of quark vector or pseudoscalar current by sandwiching it in between external baryonic states, described by standard spin-flavour wave functions of ground-state baryons and modified by weak interaction of Eq. (10) as shown in Fig.1 .
Calculations of the parity-violating NLHD and WRHD amplitudes proceed in two steps:
(1) evaluation of the admixture ofpairs inbaryons generated by Eq.(10), and (2) calculation of the matrix elements of currentsqγ 5 q andqγ µ q in between states with these admixtures.
For parity-violating WRHD amplitudes the matrix elements to be evaluated are of the form
For NLHDs, replace the vector currentqγ µ q with the pseudoscalar currentqγ 5 q.
(Thus, it is through the spin properties of the quark model that NLHDs and WRHDs become related.) Energy denominators have been suppressed: as they correspond to energy difference betweenandstates, they are identical for diagrams (b1) and ( 
withqγ µ q acting on the bottom quark line, as shown in Fig. 1 .
The above equations are completely analogous to those appearing in the standard quark-model calculation of baryon magnetic moments: the latter are evaluated from the nonrelativistic reduction of
where, because of the spin-flavour symmetry of external three-quark states, contribution from the third quark only needs to be calculated.
Pattern of parity-violating amplitudes and asymmetries
In the previous section an unambiguous prescription for the evaluation of WRHD amplitudes in the static limit was outlined. Using minimal direct photon-quark coupling of Eqs. (3, 6) and the structure of weak hamiltonian of Eq. (10) as an input, one performs direct calculation along the lines of the previous section. In this calculation, relative signs of various contributions are fixed by the employed group-theoretic structure. In particular, for the Σ + → pγ amplitude one obtains
where the first term comes from diagram (b1) and the other one from diagram (b2).
The overall size of the amplitude is taken care of by b γ , which is proportional to electric charge e and Fermi coupling constant G F . The subscript γ stresses that the calculation has been performed using minimal direct photon-quark coupling, ie.
without any intermediate vector meson. Normalisation of numerical factors in front
of b γ has been chosen so that when the subscript γ is omitted, one recovers formulas of Table 7 .2 in ref. [2] (Table 3 in ref. [7] ). These formulas are repeated here in Table 1 . In this sense, the results of VMD calculations of refs. [2, 10, 11 ] cannot be any less gauge-invariant than those obtained from minimal direct photon-quark coupling.
From Eq. (16) it follows that the parity-violating amplitude for the Σ + → pγ decay is equal to − 
Parity-violating amplitudes of the remaining three WRHDs (see Table 1 ) are proportional to b γ as well. This means that in order for Hara's theorem to be satisfied, p. v. amplitudes of all WRHDs must vanish in the SU(3) limit [15] (see also Section 6). Modifications of the predictions of the static limit so as to take into account Further discussion of this assumption shall be given later.
With the coupling of photon to quark vector current proportional to the coupling of U-spin-singlet vector meson to that current, it is obvious that all the relative signs of p.v. amplitudes calculated in the present scheme with direct minimal photon coupling to quarks must be proportional to the amplitudes of the SU(6) W + VMD approach of [2, 10] , ie. they are given by the sums of entries in columns (b1) and (b2) in Table 1 .
(For complete clarity and in order to exhibit some of the s ↔ d symmetry properties, the contributions from vector currents with definite quark content (uū,dd,ss) are given in Table 2 
both of these approaches. Therefore, p.c. WRHD amplitudes may be quite safely described in terms of the pole model. Reliability of the pole model is confirmed by its success in the description of the symmetry structure of p.c. amplitudes in nonleptonic hyperon decays (compare [2] ).
From the pole model we know therefore the approximate sizes and signs of the p.c. WRHD amplitudes. In our conventions, these signs are −, −, +, + for Σ + → pγ, Λ → nγ, Ξ 0 → Λγ, and Ξ 0 → Σ 0 γ respectively, see eg. [2] . Upon taking the sum of contributions from diagrams (b1) and (b2) (see Table 1 ), the asymmetries of the Σ + → pγ and Ξ 0 → Σ 0 γ decays turn out to be of the same sign, while for Ξ 0 → Λγ the asymmetry is of the opposite sign, as evaluated in [2, 10] . Relative sizes of p.v. and p.c. amplitudes are such that if one of the asymmetries is large, all of them are large. In particular, in ref. [2] the asymmetry in the Ξ 0 → Σ 0 γ decay was predicted to be around −0.45 (or slightly more negative, see [16] ), quite away from its first measurement of +0.20 ± 0.32 [17] . A recent experiment [18] gave α(Ξ 0 → Σ 0 γ) = −0.63 ± 0.09, confirming that the Ξ 0 → Σ 0 γ asymmetry is significantly negative (and pointing out an error in the analysis of ref. [17] ). With substantially negative asymmetry of Ξ 0 → Σ 0 γ, using the experimental branching ratio and the pole model prediction for the parity-conserving amplitude of this decay, one can determine b γ and predict that the asymmetry of the Ξ 0 → Λγ must be large and positive. Although in ref. [2] this prediction was obtained in the framework of a VMD approach, no dynamical VMD is needed to obtain this result. Here this conclusion follows from direct minimal photon-quark coupling in the static limit of the quark model. NLHD amplitudes along the lines of Section 2 gives the results shown in Table 3 .
The amplitude b in Table 3 is proportional to b γ used in WRHDs in the previous section, with the proportionality factor including g P /e (compare Eqs. (1,3) ).
From the comparison of the prediction of the static quark model with the results of the PCAC calculation (also given in Table 3 ), we see that the relative sign of contributions from diagrams (b1) and (b2) has to be positive. Indeed, on account of d ↔ s symmetry of weak hamiltonian we have
and a negative sign between contributions (b1) and (b2) would lead to contradiction with the PCAC-derived description of p.v. NLHD amplitudes. This is also seen from the p.v. amplitudes when P is a U-spin singlet (16)): the k µ → 0 limit is relevant for both current-algebra (CA) soft-pion estimates and for
Hara's theorem. It follows that consistency with the PCAC-based description of NLHDs requires in particular that the Ξ 0 → Λγ asymmetry be positive, in disagreement with ref. [19] and more contemporary chiral approaches [20] .
At this point it is appropriate to discuss the connection between the framework considered in this paper so far and the approach in which the standard CA prescription is supplemented with SU(3)-breaking resonance-induced corrections (this approach is nowadays often formulated in the language of chiral perturbation theory). Namely, in the case of NLHDs, the parity-violating amplitudes A(B i → B f π)
are usually described in terms of the contribution from the CA commutator plus terms proportional to pion momentum k µ :
The second term on the right vanishes in the SU(3) limit k µ → 0. In many approaches this term is thought to be dominated by the SU(3)-breaking corrections arising from the intermediate (70, 1 − ) resonances [21] . Using the properties of the Cabibbo hamiltonian to replace the commutator involving H pv with a commutator involving H pc , and evaluating the contribution from resonances, one obtains formulas of the form: 
we see that (m s − m d ) enters with opposite signs into the two denominators. Thus SU(3) corrections to diagrams (b1) and (b2) are of opposite signs:
As a result, the symmetry structure of the SU(3)-breaking correction in Eq. (19) In the approach to WRHDs discussed in ref. [19] (and in chiral perturbation theory), only the WRHD counterpart of the b 1 − b 2 term above is considered. In that approach there is, however, no counterpart to the CA commutator term present in NLHDs, ie. the b 1 + b 2 term in WRHDs is set to zero by hand because it is thought to violate gauge invariance. On the other hand, the gauge-invariant scheme of this paper indicates that such a term (generated by the replacement of currentqγ 5 q for NLHDs with currentqγ µ q for WRHDs) should exist and should have symmetry properties corresponding to the sums of elements b 1 and b 2 (see also to the properties of states in the quark model (the interactionqγ µ qA µ of step (2) is gauge invariant). This point will be discussed in the next section. There is another way to see that the violation of Hara's theorem requires some kind of nonlocality. Namely, it has been shown in ref. [9] that when the violation of Hara's theorem with built-in current conservation is forced into the "corset" of effective hadron-level local description, the electromagnetic axial baryonic current cannot be strongly suppressed at infinity: the required fall-off must be as slow as 1/r 3 . This should be contrasted with typical models in which the assumed exponential suppression of the current leads to Hara's theorem being satisfied. Since there is no massless hadron that could provide for such nonlocality within the language of a local effective field theory, the nonlocality obtained in ref. [9] should be thought of as simulating some other kind of nonlocality.
One may argue that the static quark model calculation is not adequate and that small components of Dirac spinors should be taken into account. Indeed, as dictated by the uncertainty principle, small components necessarily emerge when quarks are confined to a restricted volume of space. One may hope then that contributions from these components could cancel the term obtained in the static limit, thus restoring Hara's theorem. This may be so. Such calculations should be attempted, most probably in the SU(3) limit in the bag model. (For the SU(3) breaking case see ref. [22] .)
The problem is, however, that one should include such terms in other calculations as well. In particular, they should be taken into account in the calculations of parityviolating couplings of vector mesons to baryons. These calculations were performed by DDH in [14] in the nonrelativistic (actually static) limit with vector mesons of the naive quark model. Thus, they were equivalent to those outlined in Section 2 for vector mesons. Consequently, the origin of the pattern of p.v. couplings obtained by DDH is the same as that for photons (the technique is oblivious to the nature of the field coupled to the quark-level current). This means that DDH have nonlocal quark states as well. Thus, their calculations violate standard ideas about the form of confinement.
As the photon and vector-meson parity-violating couplings to baryons are usually calculated using the same quark-level current, one expects that the same Dirac structure of photon and vector-meson couplings should appear at hadron level. The only gauge-invariant coupling acceptable in local hadron-level framework is that involving the structureB f σ µν γ 5 k ν B i (with B i(f ) being baryon bispinors). If Hara's theorem is satisfied, also for vector mesons this structure only should appear. As discussed in Section 6 the interactionB f σ µν γ 5 k ν B i V µ is inconsistent with the data on parity-violating effects in nucleon-nucleon interactions.
The arguments of this section are more or less equivalent to suggesting that the language of effective local theories at hadron level might sometimes constitute an insufficient approximation to physical reality. In other words, the assumption that spin-1/2 baryon may always be well approximated by a Dirac spinor field depending on a well-defined single point x might be too strong 6 Dependence of b γ on SU(3) breaking parameter
So far, the (mutually proportional) amplitudes b γ and b have been nonzero constants.
As the calculation was performed in the SU(3) limit, these constants were of course independent of the SU(3) symmetry breaking parameter m s − m d . This was also the case in ref. [14] , where the ∆S = 1 p.v. amplitudes extracted from NLHDs (and in particular, the scale of these amplitudes) were used to the description of ∆S = 0 nuclear parity-violating processes and their scale (ie. the scale was assumed to be independent of the SU (3) If b(δ) = b ′′ δ 2 , the relevant hadron-level structure of photon-hadron interaction in the presence of parity-violating weak contribution may be written in standard way as
where b (16)) behave in the same way in the static limit: they are either both zero or both nonzero.
Please note that in order for Hara's theorem to be satisfied in the SU (3) (22)). This is not the resolution proposed in ref. [19] and the (practically equivalent) later chiral approaches (see ref. [4] ), where only the Σ + → pγ parityviolating amplitude vanishes in the SU (3) NLHD-based SU(3) estimates, they should be down by a factor of the order of at least and only the factorisation a terms (see [14] ) were allowed, one could not describe the parity-violating effect observed in pp scattering [25, 26] . A Niσ µν k ν γ 5 NV µ term cannot describe the data [25] either. This suggests that the corresponding coupling of photons need not vanish, unless some additional cancellation takes place. This reasoning (ie. the connection between vector-meson and photon couplings) is correct, provided parity-violating couplings of vector mesons to baryons can be more or less correctly described by their evaluation in the static limit of the quark-model. This is how they were de facto estimated in [14] , where they were also linked through symmetry to the soft-pion contribution to p.v. NLHD amplitudes.
Of course, it may be that the effects observed in nuclear parity violation mean that the ∆S = 0 parity-violating couplings of vector mesons to baryons cannot be reliably estimated in this way. For example it may be argued that in the parityviolating nuclear force the couplings of vector mesons at k 2 = m 2 ρ should be used, while the scheme of this paper yields them at k 2 = 0. Clearly, experimental results on parity-violating nuclear forces may be considered as a hint only. In the meantime, in order to learn more about WRHDs we have to wait for the results of the KTeV and NA48 experiments on Ξ 0 → Λγ decays [27, 28] .
Conclusions
In this paper we have analysed in some detail the assumptions needed to generate the formulas of the VMD-based approach to weak radiative hyperon decays [10, 2] . We have shown that all of the characteristic features of VMD results are obtained also in an explicitly gauge-invariant quark-level scheme in the limit of static quarks with minimal direct photon-quark coupling. Consequently, the claim of ref. [4] that the results of the VMD × SU(6) W scheme of refs. [10, 2] (and in particular, the violation of Hara's theorem) follow from a lack of gauge invariance of the VMD prescription,
is incorrect.
Our analysis shows that the standard pole-model approach of [19] and its later implementations within the language of chiral perturbation theory (ChPT) miss a quark-level contribution, which we call the WRHD counterpart to the CA commuta- 
